Introduction
============

Plastic bronchitis is a rare disease characterized by the formation of large gelatinous or rigid airway cast. These casts are large and more cohesive than those seen in ordinary mucus plugging[@B1],[@B2]. Bronchial casts are generally associated with cyanotic congenital heart disease[@B2], acute chest syndrome associated with sickle cell disease[@B3] and diffuse bronchial hypersecretory disorders, such as asthma, cystic fibrosis, allergic bronchopulmonary aspergillosis, bacterial or viral respiratory infection[@B3],[@B4]. And these are also reported to be present in pericardial effusion and heart failure[@B4],[@B5].

In Korea, there were a few case reports with plastic bronchitis not in adults but in children[@B5]-[@B7]. So we for the first time report an adult who was diagnosed as plastic bronchitis with eosinophilic casts, with no history of atopic and cardiac disease in Korea.

Case Report
===========

A 27-year-old female visited our hospital complaining of worsening cough, sputum and rhinorrhea for a week, when she was in 34 weeks of pregnancy. She had neither any past medical history nor allergy history. Her vital sign and lung sound was normal. Laboratory studies revealed a white blood cell count of 13,500/µL (polymorphonuclear cells 66.6%, lymphocytes 17.7%, and eosinophils 6.6%), a hemoglobin of 11.8 g/dL and a platelet count of 224,000/µL. A chest radiograph was within normal limits ([Figure 1A](#F1){ref-type="fig"}). She was diagnosed with acute bronchitis and was taken symptomatic drugs (antitussive and antihistamine drugs).

Two days later, she visited again and her lung sound showed up wheezing in both lower lung fields. We did the pulmonary function test (PFT) with bronchodilator response. That showed the forced vital capacity (FVC) 3.32 L (86% of predicted portends), the forced expiratory volume in one second (FEV~1~) 2.74 L (83% of predicted portends) and the FEV~1~/FVC 82%. When she inhaled bronchodilator, FEV~1~ increased only 9%. She could not be diagnosed with asthma. The average forced expiratory flow rate over the middle 50% of the FVC (FEF~25-75~) reflects peripheral airway function, her FEF~25-75~ was 63% and 86% before and after using bronchodilator, respectively. FEF~25-75~ change between before and after bronchodilator use reached 35%. It could not diagnose her as having asthma, but meant that she got peripheral airway obstructive dysfunction. On the grounds of wheezy lung sound, we diagnosed her as asthma and treated her with a budesonide turbuhaler, an antibiotic (clarithromycin), montelukast and antihistamine even though PFT did not meant asthma at that time. After this treatment, she did not come again in our hospital.

Two months later, she referred to our hospital because of left upper and lower lobe consolidation at chest high resolution computed tomography (HRCT) in the other hospital ([Figure 2](#F2){ref-type="fig"}). She complained of severe cough, thick purulent sputum and rhinorrhea, but did not have fever. She lost weight about 7 kg after delivery. Her lung sound was normal without wheezing. She was admitted to our hospital, and got blood tests. In laboratory tests, there were a white blood cell count of 8,300/µL (polymorphonuclear cells 40.1%, eosinophils 14.6%), a hemoglobin of 13.3 g/dL and a platelet count of 516,000/µL. The C-reactive protein level was 0.51 mg/dL, urine pneumococcal antigen test was positive, and procalcitonin was \<0.05 ng/mL. Electrolytes, liver and renal function test were in the normal range. A chest radiograph showed infiltration at left lower lung field ([Figure 1B](#F1){ref-type="fig"}) and a chest HRCT scan showed consolidation at left lower lobe and nodular infiltration at left upper lobe, suggesting tuberculosis ([Figure 2](#F2){ref-type="fig"}). An electrocardiogram and echocardiography ware normal. Sputum smear and culture for routine bacteria, fungi and mycobacteria were negative. Her MAST allergen test was negative and total IgE level was within normal limit.

We treated her with antibiotics against *Streptococcus pneumoniae* and bronchodilator. Because her long duration of respiratory symptoms and chest images suggested tuberculosis, we had to exclude tuberculosis or atypical pulmonary infection, so performed bronchoscopy. In bronchoscopy, there was a hard purulent mass-like secretion at left lower lobe basal segment bronchus ([Figure 3A](#F3){ref-type="fig"}), we suctioned and retracted a large cast along bronchial tree ([Figure 3B](#F3){ref-type="fig"}). After removal of a bronchial cast, there was no bronchial obstructive lesion.

In biopsy specimen, there was consistent with mucous plug, containing necrotic epithelial cells, some eosinophils and Charcot-Leyden crystals ([Figure 4](#F4){ref-type="fig"}).

On diagnosed with plastic bronchitis, we treated her with a budesonide/formoterol turbuhaler, steroid, a mucolytic agent and antibiotics. After removal of bronchial casts, her symptom got better dramatically, and her chest radiograph showed improvement of infiltration in left lower lung field ([Figure 1C](#F1){ref-type="fig"}), so she was discharged.

After 3 months of discharge, she had the methacholine bronchial challenge test that result was positive for asthma.

Discussion
==========

Plastic bronchitis has been called by different names over the years. It has been referred to as Hoffman\'s bronchitis, cast bronchitis, pseudomembranous bronchitis or fibrinous bronchitis[@B2],[@B8]. Seear et al.[@B9] classified it into two well-defined groups: type 1 (inflammatory), consisting of casts composed mainly of fibrin with a dense eosinophilic inflammatory infiltrate; and type 2 (acellular), consisting of casts composed mainly of mucin with little or no cellular infiltrate and occurring in children with congenital cyanotic heart disease.

The prevalence of plastic bronchitis is unknown, but rare. Many patients go undiagnosed. Plastic bronchitis can occur at any age, but the majority of published reports involve pediatric patients[@B8]. Only few cases have been described among adults[@B2],[@B8],[@B10]-[@B12]. These cases were associated with acellular cast such as idiopathic[@B8],[@B10],[@B11] or lymphatic abnormalities[@B2] as well as inflammatory conditions[@B12] such as pneumonia, bronchiectasis and tuberculosis.

The clinical presentation has productive cough, dyspnea, pleuritic chest pain, fever and wheezing. Radiographic evaluation reveals the site of the bronchial cast impaction, demonstrating atelectasis or infiltrates. Hyperinflation is often evident on the contralateral side[@B6]. The CT scan allows visualization of impacted casts within the major airways. The diagnosis is usually confirmed by bronchoscopy, demonstrating airway obstruction from bronchial casts[@B6],[@B8].

Asthma and atopic disease are the next most common reported association with plastic bronchitis after congenital heart disease. Madsen et al.[@B2] reviewed published reports of plastic bronchitis from 1965 to 2005. According to Madsen et al.[@B2], of the 22 reported patients with eosinophilic casts, 12 cases defined atopic or asthmatic condition and one was an adult case. The mean age was 6 years (range, 13 months\~40 years), slight female predominance and 3 deaths were reported[@B2]. The mortality has been estimated at 6\~50% for \'inflammatory\' casts[@B2],[@B3],[@B9].

The treatment of plastic bronchitis is represented by endoscopic extraction of the casts. Complete extraction is always a very delicate procedure that often needs fragmentation and several successive bronchoscopy[@B13]. Treatment has historically included bronchodilators, inhaled and oral corticosteroids, mucolytic agents, airway clearance therapy and antibiotics. Other therapeutic options have included inhaled heparin, urokinase, tissue plasminogen activator, dornase alfa and oral macrolide antibiotics as mucoregulatory therapy[@B2].

In patients with asthma or atopic disease and type I cast, therapy should be directed toward treating underlying inflammation. Oral and inhaled corticosteroids, low-dose long-term 14- and 15-member macrolide antibiotics and culture-directed therapy of infection have been reported to help[@B2]. The 14- and 15-member macrolide antibiotics are known to be both immunomodulatory and mucoregulatory drugs[@B2],[@B7],[@B14]. Anti-fibrin therapies can be used if fibrin is present[@B2].

Our patient had asthma that was not controlled because of irregular medication. She showed abnormal findings at her chest images, suggesting tuberculosis or atypical pneumonia. In bronchoscopy, that was revealed plastic bronchitis, pathologically type I inflammatory cast. After bronchoscopic removal of a large cast, her respiratory symptom was dramatically reduced. And her respiratory symptom was stable after using bronchodilator, inhaled steroid and antibiotics.

This is a rare case of plastic bronchitis that occurred in an adult with asthma.

![(A) Initial chest X-ray shows no definite abnormalities. (B) After 2 months, chest X-ray shows infiltration at the left lower lung field. (C) After bronchoscopic removal of bronchial casts, chest X-ray shows a dramatically improvement of infiltration at the left lower lung fields.](trd-73-122-g001){#F1}

![Chest computed tomography shows multiple nodular infiltration at left upper lobe (A, B) and consolidation at left lower lobe (C, D), suggesting tuberculosis.](trd-73-122-g002){#F2}

![Bronchoscopic exam shows a hard purulent mass-like secretion at left lower lobe basal segment bronchus (A). Bronchoscopic removal of that mass reveals a large cast along bronchial tree (B).](trd-73-122-g003){#F3}

![Biopsy specimen of mass-like secretion shows mucous plug, containing necrotic epithelial cells, some eosinophils and Charcot-Leyden crystals (arrows) (H&E stain, ×400).](trd-73-122-g004){#F4}
